
Companies, researchers, governmental organizations, and users are 
publishing huge sets of structured data in the form of Linked Open Data in 
the Semantic Web. This data can be introduced by humans or generated by 
automatic processes that gather, link and combine together the several 
pieces of information and knowledge. Knowing the sources is fundamental! 
 
The objective is to develop theories and tools that can inform users about 
data provenance, namely the sources used and how the the information has 
been obtained or constructed. The focus is on data generated by rules 
specified by the standard languages and models of W3C.  

Linked Open Data is published in the form of Resource Description 
Framework (RDF) graphs, which can be constructed with the SPARQL 
querying language for RDF or with the Rule Interchange Format (RIF). 
Provenance for reasoning with the absence of information is the challenge.  

•  Study relevant provenance models for relational databases 
•  Extend the models to deal with the non-monotonic constructs of SPARQL 
•  Generalise to the RIF language, and provide a declarative semantics 
•  Implement the data provenance model for RIF 
•  Apply and assess the model in large datasets 

A fully usable data provenance model, semantics and tools for the querying 
languages of the Semantic Web, including: 
•  An abstract algebraic model capable of capturing provenance for all the 

constructs of the SPARQL and RIF languages.  
•  A data provenance semantics for knowledge bases specified in SPARQL 

and RIF. 
•  An extended SPARQL engine for storing and producing annotations 

according to the previous abstract model, and publish them in the form of 
Linked Open Data using the PROV-O ontology. 
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